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ABSTEACT 

This teacher's guide suggests a number of ways to use 
a spinning tatle to explore circular motion. Activities are described 
which are appropriate for children in kindergarten through third 
grade. Suggestions are made for exploratory activities using the 
equipment rather than supplying detailed instructions for formal 
activities. Equipment and accessories are listed. Suggested 
activities include ones using chalk, marbles and cubes, powders and 
liquids, and a plastic tube. Activities are illustrated by 
phctcgraphs, (CS) 
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preface 



The Elumcniory Science Study Is one of many curriculum developmenl 
progrnms In the fields of science, soclnl studies, nnd mnthemollcs under 
prepnrnllon al Educnllon Developmenl Center, Inc. EDC (o privnte non- 
profit organization. Incorporating Ihe Institute for Educational Innovation 
and Educational Services Incorporated) began In 1958 lo develop new 
ideas and methods for improving Ihe content and process of education, 

ESS has been supported primarily by grants from the National Science 
Foundation, Development of materials for leaching science from l<inder- 
garten through eighth grade started on a small scale in 1960. The work 
of the project has since involved more than a hundred educators in the 
conception and design of its units of study. Among the staff have been 
scientists, engineers, mathematicians, and teachers experienced in work- 
ing with students of all ages, from kindergarten through college. 

Equipment, films, and printed materials are produced with the help of 
staff specialists, as well as of the film and photography studios, the design 
laboratory, and the production shops of EDC. At every stage of develop- 
ment, ideas and materials are taken into actual classrooms, where chil- 
dren help shape the form and content of each unit before it is released lo 
schools everywhere. 
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introducUon 



A spinning table Is a simple, manaKeablu plocu of uc|iilpinenl wllh which 
a child can explore Ihe paradoxical l)ehavior of Ihinns lhal move in 
circles, Children are familiar with motion in a sIrnlKht line, They are liolh 
delighted and puzzled to find that their predictions about circular motion 
are often wrong, 

This Cuidv suggests a number of ways to use a spinning table to explore 
circular motion, The same equipment can also serve as a spindle, as a 
color wheel, or as a surface on which to mal<e paintings. If the children 
are free to use the spinning table by itself and in combination with the 
rest of the resources of the classroom, they will find dozens of new uses 
for it. 

Grade Level and Scheduling 

SPINNING TABLES has been taught in kindergarten through third grade. The 
unit has worked best as an extra activity for children to come to again 



and again as iheir curiosity movoh iIhmii, Using spinning TAni rs In IhlH 
manner, the can explore wllh the e(|ul|)meni ovor thu school 
year, Some chlklren may quickly lose InlereHi; others will come hack to 
the materials lime and time again, 

If you prefer to approach lh(» tinit as a whole-class activity, you should 
plan on spending six to eight weeks at it. Cach child will need a chance 
to work with the tables at least twice a week, either by himself or wllh a 
small group, so that all ihe children will have some feeling for the activi- 
ties discussed when the class comes together to talk about experiences, 

Since there will he two spinning tallies In your classroom {see '^Equip- 
ment"), a number of children can work with them at a time, It Is helpful 
to have the tables set up in a definite place where a child can come to 
them in his free time or when it is his turn to use a table. Try to arrange a 
schedule so that all the children who wish to can have an opportunity to 
work with the spinning tables. If the tables are available only after the 
children have finished assigned work, then usually only the quickest and 
best-organized children will have a chance to work with the tables. 

A Note on Using the Guide 

Detailed instructions for teaching formal lessons with spinning tables 
were purposely not included in this Guide. Children learn a great deal 
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jusi from playliiH wlih iIhj t»f|ui|)m(Mil. A niimhor of ,1( HvIiI(«h m du- 
scrllnul U\ M\\ you siinnoM now ovoiiiioh of oxploMilon to rhIldrcMi who 
nml Insplmlinn from llmo lo linns Tluno U no pruscrlluMl suquunco lo 
\\mo ocllvlllos, nor nro Iho ocllvlllos iin Indirnllon of nil posslhh^ 
voHilKnilons wllh Iho inhlt^s. You and Ihc chlldriMi will prohnhly Ihink of 
ninny olhor Ihlnns lo do, Thu more ilmt^ you spond' working wllh the 
splnninw Uihlos yournulf, iho more you will hu nhio to holf) the? chlldron 
In Ihuir own oxplurnllons, 

Equipment 

For thu ocllvllloh In this (mk\ you will nmul the tohio o((ulpmont ond 
nccessorlos which nro Huppllod In tho Kit.* Your studonlH will find thol 
olhcr objects -such os pencils, blocks, string, ond cardboard con be 
used wllh the tables In rewnrdln^ ways. 

Table Equipment 

2 c/n've assembly basvs with "O" rini* dr/ve belts 

2 pvgbchird disks 

2 smooth chalkboard disks 



^Available from Wobstor Division, McCraw-Hill Ikwk Company, Manchvsior 
Road, Manchester, Missouri (yiOII 
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I rvmnwiihr cnnuUnvr vv/l/i f ovor 
I round containvr will) awvf 

1 comiunimvniiHl vkw plMiv cunuvim wiih \ 
I ) lb omhlinH c/tiy 

♦I rif/)/>c7 /)»inc/s 

2 wchk/ c:if/H?.s 
j ;<? stvvl vuhvs 

2 alminum cuhvs 

I /I rO/) /uWves ()/* ^\0lf ICH'S 

1 ro// mns^nH M/x* 
j 6 5/ieo(s Ctif/jon /wfn^r 

p/dst/c tuhv 

2 rubber ^toppors (or tui)o 



Additional Materials Needed 

I paper fowe/.s 
wafer 
salad oil 

various pov/dvrs (such as sugar, salt, (lour) 



IntroducInK SplnnlnH 

siMNNiNi. lAiiits has 1)0011 inlrodiK iHl in rLnsroonis in nuiny vvoyn, Sonui 
of Iho niosi oxcillnH ( Lissos h»ivo (H uirnul wliiMi lh<^ Usu lior hiih |U0» 
siMilod Iho tM|uljinuMil and llion \v\ Iho < hiidriMi i»X|)orlnn»nl lnu»ly with 
Iho lahlos lor Iho lirsl low cliishos. 

You would do woll lo do sonio pn^linilnary work with a splnnloH lahio 
yoursolf. If you rt'.ul p.isl Iho Inlrodut lion willKUil iryinH Iho oqulp* 
nionl, yoti will ho oilssinn siinio (Mi|oyahl<» surprisi's and many valuahio 
oxporiont OS. 




m^^^mIIv tin \> Hip how IhMv Tf^n spin ihM IhM ^hfKlfk-n will 

off (hM vviKlly. ThiJf^ o inimhtJf of Wf^yi? in s\\m U you m^^v w^^nl 
to \)m\\^ \\}\^ ^^^livily. ^\)m \m Ihwm pu! Iht* ^ninnini^ Imm^Im 
i f)iiKMiUHt*, In * »Uv h llHi HyiOH ot)ir^ h Urn* |MH" 1^1 

Ch^lk Aaivili^^ 

Ft)f iluJhti »u livititJ^^ yoii will nmnl ihu ^^nitnuh rholMnMf^l riilnret) 
i h\\kf m\ i\ (Limp rlnlh of t^M^rM II to nu^Kis^ uinijnuhon^^ tuMw^^i^i^ 
llu* U't^ulh if ynu o Hih^^hmU nilof rhtilk m U lini" you ilf^Hv on ih^ 
( hnlMiOfUih 

Allow thi^ i liiltlivn (MiouMh (inu« lo Iuh otno toniiluu with IhM U\\)h^ m\ (o 
wofk tuit lIuMf iniliol (Mnlri* lo spin llm t»\l)h>i on »in*l on, H ihoy ^^^'i^m lo 
havo ionu* fo tkvul ^Mid on ihoif own. ytni t^in MinniKiU^ lurilu^f *u livlly 

with (|lM'h|U»n'> Sljl h th llu»M»; 

( \ui V(Mi </mvv jIO "\" 0/1 (/m' {/n/s, w<//) /i/^l (wo sifoh'^f whih 

// yod rMti/^t^ ti nurk M l/wMvnftw 0/ t/to </h^< wlut lu\}Wt\\ (0 M 
vv/itvi you s/)lo M/)/*'?' 



Can you draw a circle on the disk while it is not moving which 
will look the same when the table is spinning^ 

Once such questions have been offered to a few groups of children, they 
can pass them on to other groups. 

Children are usually fascinated by the patterns which emerge If they 
either draw on the disk while the table is spinning or draw on the still 
disk and then spin the table. Some children have continued these activi- 
ties for days, while a few are ready for something more after a short time. 

Predicting can be a good starting point for any exploration. When your 
students begin to carry through some of their own investigatior;, en- 
courage them to predict in advance what they expect will happen. 

You might ask them to draw on a piece of paper or on the chalkboard 
disk what they think will happen if they do certain things and then to 
compare their predictions with the results. Here are several examples, 

1 . Here is a top view of the table spinning clockwise. Can you 
predict what kind of pattern you will get if you use the chalk to 
draw a line from the center of the disk to the edge as the table 
spins? With a little practice, you should be able to make a light 
stroke with the chalk so that the table won't slow down too 
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much. (The dotted line in the diagram represents one possible 
motion of your hand J Draw on this diagram what you think the 
chalk line will look like after the table stops. What would hap- 
pen to the pattern if you drew your hand across the disk more 
slowly but kept the table spinning at the same rate? Try draw- 
ing this prediction on the same diagram. 



Seldom does anyone predict the pattern correctly. One girl was con- 
vinced, when she saw the result, that her hand must have moved ac- 
cording to the pattern shown on the disk. Her surprise led to an interesting 
class discussion on how she could keep the motion of her hand straight. 
Eventually, a couple of classmates decided to hold a yardstick horizon- 
tally about an inch above the table for her to use as a guide. Once the 
children were convinced that her hand's motion was straight, they tackled 
the problem of what caused the strange pattern. 




2. What pattern will you get if the table is spinning very slowly^ 
Draw your line across the disk at the same speed as in the first 
activity. Will spinning the table in the opposite dirc^ction give 
different results^ Try it. 

Once a spiral has been introduced into the class, the children may be 
fascinated for quite some time. If the spinning disk has a spiral pattern 
on it and you stare at the center of it until the table stops spinning, you 
will probably experience an eerie optical effect. Try spinning the table 
in the opposite direction as well. 

3. Predict what pattern you will get if you use the chalk to draw 
a straight line all the way across the spinning disk. What will 
happen if you spin the table in the opposite direction f Will the 
patterns in both situations be alike? 

4. Can you draw a circle on the disk while the table is spinning? 

Children enjoy drawing interesting patterns on the disks with chalk of 
different colors. Elaborate designs turn into fantastic patterns when spun, 
but so do random lines. If you draw on the disk while the table is spin- 
ning, you can have no idea what the design will look like when the table 
stops. 



bu t~a \ n o ^.lV 
0/ i" e 0o^cwd. 



T^S SPI\\/VI\V6 TAiiLE 
WcQuse yoM Van Try 

\ooVs \)ecc\use vvhen 
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Marbles and Cubes 

You will need the pegboard disk, the marbles, and the cubes for these 
activities. Any other object that can be placed on the table -such as 
pencils, pieces of chalk, or paper clips — can also be spun off. 

For these activities, some teachers have found it desirable to put each 
table in a large box with low sides. The box then catches the flying ob- 
jects so that they don't disturb the class. 



Select four marbles which are different in size and/or weight. Place them 
at random in the holes on the pegboard. Spin the table slowly at first, 
then taster and faster. Do you think all the marbles will fall oft'at the same 
time? What happens? 

Children usually predict correctly that the marbles will fall off ihe table 
as it spins fast. They often guess that all the marbles will fall off together. 

Try another pattern of marbles. Before you spin the table again, make a 
prediction of the order in which the marbles will fall off when the table 
turns. As you try various patterns, your predictions wil! gc» better. 

What makes a difference in how the marbles fall oA? 

Can you make a set of rules that will /le/p you to predict^ 

it the distance from the center, the size of the marble (the 
i vay /( sits in the hole), the weight of the marble, or a combi- 
nation of these that affects what a marble will do in each 
situation? 
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When making a rule, children often decide that weight is the only im- 
portant factor and that the heavier the object is, the longer it stays on the 
spinning table. If you draw concentric circles with chalk on the peg- 
board disk as it spins, you will be able to find equal distances from the 
center more easily. 

Can you put a marble somewhere on the pegboard disk so that 
it will not fall off^ 

Does it matter which marble you use? 



One first grader put the big steel marble in the middle hole, and when it 
didn't fall off, she was not surprised. "The heavy marble will nev^er fall 
off!" she claimed. Later, she was surprised by what happened when the 
teacher placed a small light marble in the middle hole and the steel 
nnarble off center. 

Some children enjoy playing "cr.ich" with marbles using the smooth 
chalkboard disk. Two children sit with the table between them while a 
third child turns it The object is to roll the marble across the spinning 
table to ;he other player. 

With ihe table spanning, place the large steel marble in the center of the 
sn^ootn disk. 

What happens? 

What will happen if you try ihis with other marbles? 

The path of a marble rolling on a spinning table is worth looking at. You 
can record the path, using carbon paper, the steel marble, and a soft 
sheet of paper. As the marble moves across the table, it leaves a track on 
the paper. Recording the path with carbon paper works bost with the 
pegboard disk. 



Place some cubes that are of different weights, shapes, and materials at 
random on the smooth chalkboard disk. Spin the table. 

Can you predict which block will fall off first? . . . second? 
. . . last? 

Can you make rules tor the order in which the blocks will slide 
oft? Are thes^ rules the same as those you made for the marbles? 

Place one cube about an inch from the center of the smooth chalkboard 
disk. Spin the table, and watch the cube's motion as it slides off. 

/5 the cube sliding straight out from the center? . . . out and 
forward? . . . out and backward? 

Another way to observe the path that an object makes when it slides off 
the table is to use a short pencil, stick, or piece of chalk. Place it near the 
center, and spin the table. 

Does the object slide straii^ht out from the center? 

If you draw a straight line through the center of the disk before you spin 
the table, it is easier to see the paths taken by any of the objects when 
they slide off. 
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Powders and Liquids 

Investigations with powders and liquids can be messy. All containers 
should be covered, and masking tape should be used to seal the edge 
between the cover and any container with liquid In It. Fasten the con- 
tainer securely on the table with the modeling clay, a rubber band, and 
the tops of golf tees supplied In the Kit, 
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Before you spin the table, can you predict what will happen to 
the salt as the container is spun faster and faster^ 

Will the mound of salt look the same after the table has stopped 
spinning? 

Does it matter whore the container is located on the table? 
Does it matter where the salt is initially placed in the container? 
Does it matter what shape of container you use? 

The children may have to repeal any one activity over and over before 
they are convinced that there is any regularity in the patterns produced. 

Liquids produce results very similar to powders. Many of the same ques- 
tions apply. 

What do you think will happen if you use either the round or 
the rectangular container full of water? 

When you place the round container filled with water in the middle of 
the table and spin it, the water acts differently than it did when you spun 
the rectangular container in the middle of the table. You can get a better 
look at what happens if you place a drop of food coloring in the container 




of water before you seal it and set the container carefully in the middle 
of the table. Try the same thing with the rectangular container for 
comparison. 

What happens when you spin the table? 

Set up the compartmented container so that one of its ends is at the center 
of the pegboard disk. Fill each compartment about one-quarter full of 
water. Make sure the container is secured to the pegboard disk. 
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Using an ink marker or a grease pencil, mark on the container itself 
^here you think the water levels will be when you spin the table. 

What happens? 

Does the speed at which you spin the table nwko a difference? 

If you set the container in a different place on the table, are the 
/eve/s the same when you spin it as they were before? 

The Tube 

Seal the bottom of the tube with a rubber stopper and fill the tube with 
water to 1 inch below the top. Cap the top of the tube.* You may find 
that your students are fascinated by the tube itself. Children get interested 
in just watching the air bubble go up when they flip the tube vertically. 
One group of second graders spent quite a long time talking about such 
questions as — 

Why do bubbles go up? 

What other things go up? 

Why do rocks go down? 

The tube can be secured onto the pegboard disk with a rubber band. 




*Read the foliowing section "Usinii the Tube" before you 6e«/n these activities. 



\ 
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what does the bubble look likv when the tube is attached to 
the disk? 

Where is the bubble? 

Can you tell if the table is /eve/? 

What do you think will happen to the bubble as the table is 
spun? 

Will it change its shape? 

Will it change its position? 

Will the speed of the table make a difference? 

If you start with the table tilted at an angle, as in the diagram, 
what do you think will happen to the bubble when the table is 
set in motion? 

What will happen if you fasten the tube off center to a level 
table and spin it? 

What will happen if you do this with a table that is not level? 

What do you think would happen if you put some dirt in the 
tube, filled it with water, and then spun the table? 



Using the Tube 

To lighten the lube slopper, lurn Ihe ihumb lever on Ihe top In a clock- 
wise direclion. Be careful nol lo lighlen il loo much, Wilh Ihe ihumb lever 
in Ihe open posilion, Ihe slopper should nol be lighl in ihe lube, since it 
will dislorl Ihe lube when il is snapped closed, (If Ihis happens, cul the 
distorted end off with scissors,) Because of the shape of the thumb lever, 
many people have a tendency to try to close the stopper the wrong way 
(see the correct way in the diagrams). With the stopper sealed, you should 
be able to read "Press here" on the thumb lever. 
The sides of the tube will collapse inward if the tube is kept filled and 
sealed overnight. At the end of each class, check to make sure the tube 
has been emptied. If it does collapse, you can return the tube to its orig- 
inal shape by filling it with hot water, waiting a minute or so, emptying 
it, and allowing it to dry in a vertical position. 




openposiJion closed position loliglitfin 
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Final Word 

^e preceding pages have outlined a number of activities which children 
in pursue with the spinning tables. These have all worked fairly well 
I a number of classes. 

dividual classes, groups, and children have devised further activities. 
3me of these may appeal to you. 



Many things rotate. Your class might enjoy listing rotating objects that 
they have seen — lires on an automobile, merry-go-rounds, rotating play- 
ground equipment, beaters on an electric mixer, phonograph turntables, 
piano stools, water going down a drain, and so on. 

Place a piece of paper on the spinning table, and draw on it or drop 
paint on it to make exciting designs. If the paper is thoroughly soaked 
first and watercolors are then used, a special effect is produced. (This 
activity can splatter a remarkable amount of paint over a wide area!) 

One group of first graders made the two spinning tables into spindles by 
mounting a stick in the center of each pegboard disk and then rolling 
pieces of string from one to the other. Does this work if one of the sticks 
is off center? 

Another group made cartoon movies by mounting a cardboard rim with 
slits on it around the edge of the table and drawing a series of simple 
pictures on the inside of the cardboard. 

Children can prepare all kinds of color wheels by taping pieces of colored 
paper on the tables. 
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